Inhibition of neovascularization by environmental agents.
The formation of new blood vessels, neovascularization, occurs by two unique processes: vasculogenesis, the de novo assembly of blood vessels from angioblast precursors, and angiogenesis, the formation of new capillary sprouts from preexisting vessels. There are many potential targets by which environmental pollutants may inhibit neovascularization and thus there are many possible phenotypic outcomes. Two examples of environmental pollutants that have been demonstrated to inhibit neovascularization include 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), a prototypical halogenated aromatic hydrocarbon, and constituents found in environmental tobacco smoke. Studies have shown that TCDD disrupts neoangiogenesis by inhibiting the expression of angiogenic stimuli as well as by reducing the responsiveness of endothelial cells to those stimuli. Additionally, studies have shown that constituents of environmental tobacco smoke, including pyradine and pyrazine derivatives, can potently inhibit the angiogenic process of branching as well as the vasculogenic process involved in capillary plexus formation. Further, the inhibition of neovascularization by either TCDD or environmental tobacco smoke constituents is associated with reduced endothelial cell proliferation and altered expression of extracellular matrix proteins. Future research that identifies the specific angiogenic signaling pathways that are disrupted by these pollutants will improve our ability to assess their risk to human health. Finally, it is likely that many other environmental pollutants impact neovascularization; however, very few have been studied in sufficient detail. Thus, additional research also is needed to identify those environmental agents that mediate their toxicity by disrupting neovascularization.